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K 

n ff^Tf 15 ^ '7 Kg± tcigtt h fifz n ^<7)iii|^M'fbtf^##>&^ ^ >2> ^rM t 

^Lx^iffz. pf^'; yimmM^^mi^m^^am^^^hmm^ttxy^-^ :i 
imimn ±.tm^Bwm±.\<^. ^m^^^n^m^^ *>iSs-e^ft$tLf^v 

^mf&^fix^^^zt^mwLt'r^m^mi-3<^inM-imi'Zum.<^') yim 

•y vmi^zmiLxmfhntz^ v'f^^±^^y-y m^m-r p=mv y^mm^^m 
i^^^^mmt^^ir-^ -y ^^m-r^um^^hmm^fifzmmmmt^ mmmm± 

•y!^mm-r;hum-hfm^nfzpMt-^ •y^'mmt<Dmmmm-hmm 
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#il 2 0 0 2 - 3 6 9 5 7 7 ^- v I 2/ 

wmm s 7t tc®-^ $ -^r . ^mwu-th w%^^<n> w 

2-50 (ommp^-c^^^ t ^s^wLtir^m^m9 iizmm<Dv >^mm^^^i^ 
itmm 111 y^mmm^mm-<^m^w^Bnm ^35o~65ot: 

cOlEHOSJS-eff^^L/zm. p?F:^'J >M*.^.###:#|gH°H«^ 1 0 0 0 - 1 2 
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[0 0 0 1 1 

^|ilI:^f6]mE:?5.^/j|fr:^f6]iljt«JEt ^ ^> e ^ ^i) p ff^ ^ =^lix. 

[0 0 0 2] 

[t^&*ojj^#i 

t^j^if). ummitm^mmi. (^m^^i led) ^v^fi 

^T^: s i c) ^i§B^B7:'^^^o(±°'bfijffl$ti-rv>^o «i o mMJit;«> l&^fe 

e 1 0 3--<7)^7lc:S.(^>^'; TO rPflCiia6J ^^i-r/^A^x^rgPiJ'^ y Kit 1 0 
2;6^'^tt'bttTv^^o TU^ ^ y 1 0 2 (i. 1 0 3 J: 

•^A (^b^^ : A IxG ai_xN : O^X^ 1) ;6^^1#^^tL^</)7!>^^jl^!Ji:^or 
(^J£{i\ ±fBco##lt±m 1 o Tf|5i^^ y 1 0 2 _h {i|§7fc^ 

1 0 3i)mm^n^o ^itm i o 3{i. mm(D^im.^mhfihm^^mi^itm 

^^v-^A (lifiK^G axl ni_xN : O^X^ 1 ) ^^-^fi^^H^S 1 0 3 <0« 
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^^S'fbt?.^^#56-'b^^±f|5^ 9 Kit 1 0 4 75^mit^tLTv^^o t^&^J: f). ± 
[0 0 0 3] 

0 3 ^MT-#Ff«?ii:i-^0{igE^-e^)^ (^|J£(^\ #lt^m2#BS) „ mT-# 
PWiitCaboT. #P (w e 1 1 ) ® 1 0 3 a (inSG ax I ni_xN (0 ^X^ 
1) ^S^bLTV^-So — 1 0 3 a F^tl^^S.?/^ ^ 

rWi:i?ii6^J /ii6ic#p^ l O 3 a Km^Lxm^f^mm (b a r r i 

e r) /i 1 0 3 ba. ^pm 1 0 3 a J: (9 'hm±m<Di^^ ^j:iimm^\:^^mi^ 

:^^hm^^nx^^^o A.lxGai_xN (O^X^l) ^-^tifilci-^«07&^^ 

tti-mx^^ (±fS<7)#w^:S:m2#Bs) o H^fc^ 1 0 3 =&«^t-'S»T-#p«iti3 

{i. m»6^l3Pi-<7)#^ii 1 0 3 a ^^tf^-»i^#pr : s QW) mm. 

:^^$)^o tfz. 10 3a tmmm 1 0 3 h t(DW^M^mmmKRmLx 
mm^^fzm^<D^pm 1 0 3 a ^^tx./i#M»T-#p (^ib&# : mqw) ^it 

iiTi^'^^^KTv^^o m^l>^. m 1 l&Tfcii 1 0 3 fi, ^pm 1 0 3 a <hl^M 

^ 1 0 3 b t<Dm^n^ 3 mmi^KmLxmm Lxm^LfzuQwmm<D^itm 

10 3 ^1^!l^LT^b-2)o 
10 0 0 4] 

±fa<^$a < <D^lJtm(D L E Dffl^<7)^®mjt# 1 1 1 0 1 #JtC n?f^f5# 

^ (M^i^mKii^ 7 1 0 2 ) ^Mffln^±g|5i5' ^ 7 Kg 1 0 4 ^ 

^^irp]f^>(Dii:mm^mnx\^^^mm:±(7)m^^'h. p-+f-^ KT-^ysitft^^tL 

Tv^;5o IimM'fbtJ###LEDtc^o-rS<-j^6^i:^o-Cv^.6p--9-^ K 
T y7°Mc^LED 1 0{±. p f^Oi^iJ' ^ y Kg 1 0 4 co^ffit^E^^ 
Xpf^:^-^ y^mMl 0 5 ^^MLT^^^tLTv^^o ^Mm(7)fg:V^ p 

- 5 -y^mm 1 0 5 ^f^m-t^hfzib^zu. pM±u^ ^ -7 Kg 1 0 4 ^mm^<7) 

1 0 4irijtmxy)-7^^^^i^'yA (jcmti^iMg) ^mm (doping) l/z 
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G aNm'i^<^mm-ri>(7)7b^^imx-$},:h (_bfE<^^N#fl=:5:m 1 #HS) „ LtS-L^ 
^^h. ^ffi^«¥^tr|fc«9B^^tL^MgY^i)nG aN^fi. TX-i^'n-> (a 
s-g r o wn) m->-e(±iSJ«-e$)i9. ^(Dfzib^ pfm t^^-rfzi^K%mJ^ 
mk V ^ T . jStS^ V ^ {±^^ tr (7) m^«aBs#t;5?3i31 ^ iJ-r^co ^ WY^ 
■fy^^-^^KX\^^^ #^:5:a^c3#BS) o ±^^^ -7 1 0 4 

<0^ffiti|^tt^tL7t^lh=^ili5^^/h^'tm^<b:**'; A ab^^ : G a A s N) 

[0 0 0 5] 

BP) -eti. -7i5''^.v'i7A (Mg) co.Y~\£y^'K^n . v>Wit^Bmi)mhfi^ 

Zn) ^±i}^hm^^^x\^^:h 6 #Bs) o '^^m^iim^v> 

ff^'j >M*l§B^H^«i. 15ilx.(i\ ^^^^M^fb^fi^^^gitfl^i (MOCVD) ¥1^ 

tCct 19. 8 5 or~i 1 5 ot:<7)i^a-eff^j|g;$tLTv>.i> m^it. #K^:fci^;5# 

M) o ±|B<0;ti^«?-#p«^(7)#p^=S:^1-n^G axl ni_xN (0 

^x^i) oiiffl6<j^Mffi^«?aj^fi6 0 ot:~8 5 ot:^®S^^oTv^;?> ( 

mx.\f. #lt^Sfe7#BS) o nBG ax I ni_xN ( 

O^X^l) (In) cojft^^jqitlJL-C. g^^-r-^-f > v-^ 

A mjjg; (7) #p ^ ^ L T ^) ^ f T'z i6 -e ^ >5> o 
[0 0 0 6] 

1 1 

#<2rBS 5 5-3 8 3 4 

[#M^:icm2] 

2000-133884 -^<2r^ 
[#lt«3] 

#r?BBa 53-20882 ^<km. 
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" #r?fl¥ 1 i - 4 0 8 9 o^/t^m. . 

2-288388 
#r?a¥ 10-242569 

[#K^:5:m7l 

#PB¥ 6-260680 

/^d^ mmmimi^mm . 1999^12^80. 

[0 0 0 7] 

^jx.{^. m-)i\^m)± (vf) (V t h) m^(D^m^i^ifzmitm=f- 

^ FT 7°M<7)^7t^i^t;*oT(i. p?F^:t-^ ^J^m^^^OMt^'fatm 

^-^v-^A (Mg) ^mMLx^j:^i>j^^')y^mmm^Bm'^±u^yyvmtLx 

[0 0 0 8] 
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[0 0 0 9] 
[0 0 10] 

ho ^mm. ^m^ii^A^^ <^^mzmn.h^%^^fzh^hm=^^pm^<D 
mii\^mm.)± ^i^tzh <7)^ [z ^tifzp^^^v > f bii^ii ^ ^ -i. p 

-r i6 ^ ttTt ^ O ^ o 
[0011] 

[lis ^ ^ /I i^<D^m 

(1) #*gH^B*;KO^B±tcl£tt'btL/cnf^(^TOi5'^ K (c 1 ad) ^i: 
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well) mtmm (barrier) mt^m^fzm^^P (QW) ISitOi;! 
p?^±g|5^ ^ y KiitC^j|!fe$-ti:Tp?f^(7):t-^ y ( o h m i c ) mM<!: 

±mm^^pm^(Dm:^m^m-r n ff^iiiMS^bt/^*^:^^- ^ <i> mmm t tz \t 
(3) ±mw^mnm±i<z^ mmt¥^0Mm^ni>mi^r-fiZM^iifz^}>imm^^ 

y K®^^15tt^nTv^^ih^#m^:t-'2>±l2 (1) Xf± (2) :^tcfa«c<7) 

Tv^^^t^#i^t-r-?>±ffi (1) ~ (3) m(DmM-im^zum.(^')yi\Mm 

t$^t~^ -y ^mn^i-^un^'hfm^fifzmmmmt. &-mmm±<^zn^fhiv 
fz. pM±u^y-yYm^^-rpMv>imm^^^mi^^m^mmt:t-^y^m 
m-r ^ mu- h^^^fifzpf^:^-^y^mmt omsitit^^ hm^^fir\^^^ 
^t^^mtir;h±m (1) ~ (4) m<Di^M^im^zim(D^) y^mm^^^^m 

(6) pf^^y y vmizmnhit^p^mm<Dmmmm^K ^ (au) ( 

Sn) . ttzli^-mm (S i) -^^^d-ibm^^tL, pff^:^--^ ^ms^^'ife • 
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^V')^'^ (Be) f • (Z n.) 'a-#5j»-^«^$;}xTV^;2>, Zt^ 

^#m<i:-r^±fS (5) X«i (6) :^tcfe^<^'J>'>fklB^.^.#S#:^3fc^T-o 

(8) ±m (1) ~ (7) m<^^^-rM-imK$im<Dv y^mmm^mi^^yt 

m^^pmm<D§tytmt. ^itm±i^zmifhixfzpf^v y^immM^mi^^^^m 

^-h^j:^±m^ y y vmt ^}m>k. mm $ ^^t/z^^ p m±u ^^y vm f^SM ^ 

^ mmm t tz it^pm k^^^^x. m^^p^m^-r ^ mm<7)mmm t tz \t 

^pmx. ^ ^m^x') y\\M%^.'^mm^hmm'^^uwm^mm^^fzik. m% 

(1 0) ')yitmm^^mm-h^^w¥B'm^nm.-fhw>\\mw%Nm 
mmm(owM(rimtmwMfz^(o'mM.. n"^. N/iwY^Mif^. 2-5 oco 
mmHxhhz.t^^^w,}^-fh±M (9) ^\z%m,(ry')y\mm^^^m^%im 

(11) yvcmwh'=^n^m^hi^^f^WnWm ^sso-eso roigao^s 

«-ef^^L/if^. pi^'; 1000-120 o^cc^Ie 

m(0'^mxiim-f^^h.^m^h'f^±M. (9) Xt* (10) :SHlE«cO>;><b 

(12) p ff^'j ><bia^m4^s#^i§B^HS ^^^i^ftfe-es^ LTti^. \m.^ 

^b«7);t:a6coi!L^J!L31^tT;b^v>i h ^#m^-r^±lfi (9) - (11) ]^(7)v^rtL 
[0 0 12] 
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r M 

m-r^o '}y^mm^^^^i^tii^ mm (Ttmm^: b) t^}y (Tcsia-^: p 

^ A 1 ^ G a y I ni_^_^_y Pl_^ A s ^ (0<a^l. 0^/?<l. O^y 
<1. 0<a+/3 + y^l> 0^<J<1) . t fzmK.if. B«A1 ^Ga^ In 
Pl_^N^ (0<a^l. 0^/?<l. 0^y<l. 0<a + ^ + y 

^1. o^<j<i) T^^^^o xy)Mmi^ii. ^&i^<o^) y^mm (bp) . u 

XkiB^ • -^A • ^v-^A (S-^^B «Gay I ni_«_yP : 0<a^ 

K 0^7 < 1) . tfz. m.'itv yitmm (a)t^BPi_<jN^ : o^s<i) 
^^wcit') yitmm (m.m^B « Pi.^ a s ^) ^(Dmm,(DYm7tmi^ts'^s,^ax- 
^fi^ou V'fbiB^ (BP) it'} y^mm^^^mi^W:^B<Dm^m^j: 

[0 0 13] 

yimmyh^mwmit. mx.\f. ^^uyy (h a i o g e n) ( rs^^ 

B^H^ft^^itJ .Vol. 24, No. 2 (1997). 15 0M#BB) . 
K^^K-^(J. Crystal Growth, 24/25 (1974). 1 
9 3-19 6M#0S) > ^Xf\,Z'^^Wi^\£^^iy\)V'{^ (J . S o 1 i d St 
ate Chem. , 133 (1997). 269-272 M#PS) 

^^mm^'simx^ho ttz. y^^^m,i\:^m%mim (mocvd) m c 

nst. Phys. Conf. Ser. , No. 129 (lOP Publ is 
hing Ltd. (UK. 1993). 157-162 M#BS) ^ ^^gfe 

WtX^ho MOCVD-^{ih';^^;HB^ (^^^^: (C2H5) 3B) ^ 

mi^(Dvyimm (bp) ^^^r^-t^^^a^HSo'; ><bi8^.^^##:^o^«-<>^' 
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o 

[0 0 14] 

v/iiijt^*o. 2^mtybtir;bt. im(Dmm (b) ^^^mmmi^^^t^ 

m^^^^m^'^^LxnhKm.ir^v /iiDitmt. 0. 2m±T"5 oJ':jit<7) 
iBfflt;*;i,o ^m.imm (55^^^: bc 13) i:Hia^b';> (55*?-^: 
PCI3) t^mwLjtm<DWMtirh^^uYy%mm^m^h^x. v/iintm 

^^B^M^^tC'^j^i-^ B C I z^zn-th P C 1 3C0it»=Sr$lJ^f ti^t^il^-e 

^'Sllliff/^'^-^ (diffraction pattern) i)^h^mx^^ 
o #^H^®^(7)|II^;f^^°^5'->{i^^^- (ha 1 o) ^^(30<!:=fe>6o 
[0 0 15] 

ffl i- ^ o wmm t fz (i #pr^ ^ i- II mmit^^mi^m <Dmmmi^mi^iT<D 
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2 0 0 2 - 3 6 9 5 7 7 : 12/ 

[0 0 16] 

^it. mmmtfzi:ii^Rm±i<z3 5 or-e 5 ov(7)mm(D^^mx^¥^BMm^fi' 

^Lfz^k. 1 0 0 or - 1 2 0 o°C(7)iEHc>sjt-c\ i&mtjL(7)pMv y^itmrn^^ 

^.-ch^o pM') yimm^^^m^^^^Bm(^rmt^j:^$^^BMm^itmm^u 

m<^'{t^Mi^mm±. (Auger) mj'^yti^m<7)7tm^ 

[0 0 17] 
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mm^^^mm-hj^^^^^mMm^^^^^^ :i tizm*) . a s-g r own-ep 

[0 0 1 8] 

^l§^t;#^^ pff^±^i> ^ y K®(i. a s - g r o w nm-.t:m^c15:^^)L-e 
•y vm<Dmmiz^mLxmf^pjfmmi. mm<ommizmmi-^j&mmm'S:. 

yi^^(Dm^^hm^-r^o pmmm(ommmm^mmir^^m^^m^t lx. 
miymitm^^ts^ (au) -ii (sn) tfzu^-mm (s i 

) -^^^Mt^X^^o ^ (Sn) ti. V ><bifl^^«^-f ^ifl* (B) RXf^}> 
(P) <t f)J^T-#^S;65':^iv>o t^oT, TU^ (alloy) mmm^^m^^X^ 

>^b«i8«.^.^##^ISB^H® OI^B^Btt ^ ^^t^Mlf -r ^ t::^?* ^ >^ -i* o 
[0 0 19] 

# (Au) -mm (S i) ^^{i. ><b«^4^^#-eJ; f)^tS:Lliv^x^ 

-r-^tc^L. ± ' ^^^(om^izitmLx x^M^^cDmm.'tmt^o '^^x. p 
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C. (A. 

o 

[0 0 2 0] 

EDt'^oT(i:> p?l^«S60|;t^^^tC^£;|>#P^;6-t,<7)||7fc(±, p?]^«^lcH 

i9ii7t$tL^7t:a6. ^i-fi5-v^5f,^6^jtcixi9 tiii-<7);5^^iitv^o mmmM±.^'. pi^^± 

mimjtm^^t^^ (Au) -^VU-^A (Be) . ^ (Au) -Mia 

'mm ^^^fzi^i^z^ p - ^ -7 ^ m^ti. ^mm Ki>tfz rmm^z i^mm^ti 
fz^mMmzn\,^xi&}m^j:mitL^y^7bmjisL^fi^m^zmm:-r^(D:^^mt lv^o ^ 

[0 0 2 1 ] 

am] 
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mimm^tm^^mm^ htah wmm t^^^ ^^^xm^ h titz. wmm^^^^m 

[0 0 2 2] 
[0 0 2 3] 

x\m,\X(D p M') yimm^^^mw4-^^nm ^ ^ tzh-rm.m t Lxim-r^o 

[0 0 2 4] 

^rLm^^^m<7)mmt lt. ^m-^^^t^m^ ii!>'r(Di}mm^j: pfmm<Dmm 

[0 0 2 5] 

fifz§t^mmzm^mizmm^-t^i^m^:mir^o 

[0 0 2 6] 

'}y^mm^.^^m^tLxixmm^^vy^mm (bp) ^^^aMm^mmLx^t 
yt^^ir-v (LED) ^m^-r^m^^mi>zLx^mM\,z^.ib^^)yjmm^ 
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^-y: 16/ 



[0 0 2 71 

m2iZp n^^mVy'^^^y'^ (DH) ^i^«ii<D L E D 1 2 ^f^i^l"^ tzffl 

1 3 (DmmmM'tm^&^iZTF-to m 3 tcm 2 l e D(7)^M«at 

^m^fi^t^^-To m2Km^^X. mi ti*i^Lfc|a&*<7)LED 1 0<7)1t^^^^ 
1^— <^«^M^i;ov^T(i. HI tm—<DW-^^ifLX$>:ho 
[0 0 2 8] 

MlOmti. (0 0 0 1) --y-T-^T (a -A 1 203#ISb^b) ^mmLfz 

o*«ioi<7) (0001) -^M±tc{i. -^jE mm^mm^mj^^ 

9^^y~ (MOVPE) ^^^flJfflLT. nBM'ft^U'^A (GaN) -b-htah 
^ -7 K)i 1 0 2 ^iifI$-^7to TSB^:^ ^ y K/i 1 0 2 {i. h ^ ^)V-ff^] 
(^T-^: (CH3) 3Ga) (Ga) -^iiL. i/i. T>^-T 

(^T-^ : NH3) LT. 1 0 5 OX:xvmLfZo TU^ ^ y YM 1 

0 2 ^=^-rnf^G a N«0^-V'; T»tJg{iS^ (S i) (7) V-\^yi^'KX 0 4X 

1 0 18c m-3tcpgL. 2 8 0 0 nm-h Lfzo TU^ ^ -7 Kg 1 0 2 

mi±m<D:^-^) ^Am<7)mmi:WitLx^^T^^fzm. mmm (=nh3) ltk 

[0 0 2 9] 

^^li:.. ±fec^;^'~'; AM<i:*tC.^ >v-^7i. (In) W ^ -f- 4 > i^^y 
A (^T-^: (CH3) 3 In) t^m^^X. nmrU^y -y }'^m 1 0 2±{Zn^ 
mitif')^^ ' ^y^J^-i^ (G ao.90l no.lQN) 1 0 3 a - 1 

^"BmLfzo 1 0 3 a - 1 '5>-tfeoa'fb:^*'; A • > AS 

(i. 4 yZ^'yA^f&inmir^mmi'T):^ (phase) ^-^«^^tt^#ffi«jlt 
g^=^oTi3i9. -eo^j^jfitJ^-^ ^v-^Aa^tiO. 10 (=10%) X;h-ofz 
o 10 3 a<7)«J?{i 1 0 nmt LfZo 1 0 3 a - 1 iZii^ ±fa<7) ( 

CH3) sGa) /NH3/H2EJSm#l±MOC VD^mtCJ; 7 5 0*CT-nf^ 
S'fl:#';'i7A (GaN) ;^-f3^;i>I^Se 1 0 3 b - 1 ^tf^^-^Tl^ttTtio 
g 1 0 3 b - 1 (DmW-ii. 2 0 nmi: LfZo 1 0 3 b - 1 ±ti(D^ 

ffi«^<7)G ao.90l no.loN^-'b^;S)#PS 1 0 3 a - 2 I^lt/Co Z(D 
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#jprS 10 3 3-2 <59^Jp{.i. »T-#.P«ii<7)|&3fce 1 0 3 ^WfiK-f a^l-^Ol^ 

mmwRvmm^^<^mtnLfz^^> V (band) mm^f^-r^fzidiz^ %(d 

#piS 1 0 3 a - 1 J: i9^v>8 nm^ LfCo ^tc. 1 0 3 a - 2 

-tirT. M¥^7fe<7)|^OT 1 0 3 b - 1 tm—(7)2 0 n m 1 1-^»T-#P1tii<7)|& 
Tfe^Oll-i^^^'&^I^Mg 1 0 3 b - 2 =^ISttfCo 
[0 0 3 0] 

^^m t mmm t ^^mz 2 mmKu ^mm^^x. m^^pmm.<7)^ytm 1 

0 3 ^^i^fiKL/cf^. mmm (=nh3) t:i<mt<Dm^w^m^^T'^yT^Tm 
ui 0 iosjg^4 5 o*ctc|jf?a$-<i:7to •^t::> ±u<7)mmmRzf^'Rm^^m 

]^M^-^fz'^^mx ^ ^i&ux\ mi^^pm^<D^^m 1 0 3 (D^m^^^-rmmm 

1 0 3 b - 2 tc^^^-^-c. yy v-y°<7)') yitmm (bp) ^^h^^^^^eMm 

2 0 1 ^rmiffzo V y^mm:^^h^j:^$¥^Bnm 2 0 nt. h vj:-^)i^mm (^t- 

^: (C2H5) 3B) /^^y^y^y (^^^^iphs) /H2RSm#ffiM0C v 

D^^tl'KOIStt/io #h^bK« 2 0 1 (7)gl¥(i 1 5 nmi: Lt^^o ^Nb^bWS 2 0 1 

^?i^^L7t:m. vym (=PH3) t7Kmt<D'^s,^mm%^x^yT^rmui 

0 lco?ajS^4 5 OV^b^h 1 0 2 dVK^U^'^fZo 
[0 0 3 1] 

>kl^Z^ ±mtm-<^ (C2H5) 3B/PH3//H2Sl^'v^.#)±MOC VD^^h 

^ffi^s^e^i^fflLT. ^B^Bg®2 0 1 Km^^^x. ^m¥^aMm2 o i j: 

19 ^)l^za-e#^H®B2 0 2 ^iStt/^o $¥^BMm2 0 2 ^^ffl$-tJ:^l^c7)V/III 
Jt^ (=PH3/ (C2H5) 3B) (il 6tc|^^L/ii<!:tc|(!ct). #^b^bW^ 2 0 2 
(iiB* (B) (P) i:^tL-C'fk^»l^&^J^im^&^^#tj'pff^f52f)ii:=^o/i 

o ^(Dmi^X^m^^^-^fz^^^BMm 2 0 2 cOiiJ¥(± 1 5 nmtLfZo 
[0 0 3 2] 

1 0 2 5VX. _hf2 1 |WI-<7) (C2H5) 3B/PH3/H2-Rf£'v^'^ 

EMOc vD#s^Mffi^ft^e=^j$ffl LT. m^sMm 2 0 2 Km^^^x. r 
y K--7°-epf^<^'; ^^biS^^^SB^B^^^tls^J' ^ y Kii2 o 3 h Lti^tt/co Ji 

fli^'^'y K^2 0 3 T> K--/-ep?f^(7)'; >^l:ia^^MB^B^<7)^J5{i 5 8 
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• * 

0 nmt LfZo * ■ . , 

[0 0 3 3] 

±g|5^ ^ -7 K® 2 0 3 co^^@jt«^l?-x. 1 3 L/zfi:. m 

T?M^ 2 X 1 0l9c m-3<h-r^, a s - g r o w n ;|;>:FJ-egEtr. i&mji<r)pf^ 

mmm -e^ /co -i^e^ ^ if® t e m^j^v* ij^ l r itsy $ tt/ciE^i^j^ ti^*^ 

tr. 1 X 1 03/c m2^it-e^)ofco mi^^m^ 1 X 1 0 Vcm2mTi:-r'2> 

mmi>u»mKy^^Lx\^^fzo ^ytm i o 3 trm^-r^mmm 1 0 3 b- 

1, 2 :5.<:;^"#p^ 1 0 3 a - 1 , 2(D\^u<^mt^-mi±m2x i o^Ocm-^-e^ 

[0 0 3 4] 

3<7)mmi:^J:'rpM±^^9 y 2 0 3 (T^cjn^gRlcfi, p^m 

m2 0 4 ^w.wLfzo pfmu2 0 4<Dmmm.m2 0 4 ait^ pf^^^) y^tmm^ 

l$B^HCov^-r#^;f-^ y ^liO^gllj^^-r^ • II (A u 9 8mH:% • S n 2Mi 

%) ^^ji-'bs^L/^o jgMm@2 0 4 ao^mjfmam^t gs^i 1 3 0 

fxmt LfZo Jg®SS2 0 4 a±{r(±, ^ • V -^/A (A u 9 9m»% • B e 

iMm%) ^^h^j:^pf^^:t-^ y ^mm2 0 4 h'ktmfzo p^^^:t- < -y ^mm 

2 0 4 hit. ms^zm^fi^iai . :SL^^zm.^t^^M^ 6 0 /umti-^ 2:^<D^ 

^(Dmm:^^hmf&Lfzo ^^<Dmm2 o 4 h-/}m^{z^mir^^m.^.t. m^<D 
mmmm2 0 4 a(D^'mf^^<D^'L'',^M-'Wc^^fzo ttz. =^^ms2 0 4 b{± 
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. LEd'i 2<7)^g|5l£ra;fe^n/i|&^:^2.0 5 OC^^^-iirT^tt/io *S 
^ (4^">7"^ fflO^;|g (p a d) mSi:i"^7^w*!)t;. JgMmM2 0 4 a^t 

U^'J^Mmffi2 0 4 2. ±.\z.^^^^mM2 0 4 b±tl(i. 1 . 1 fx m<7)# ( 

Au) <7)K^m^M2 0 4 c ^i^^^-tir/co — :^«0nf^mM2 0 6 (i. ( 

^T^: CH4) /T;vr3'> (x^ffi-^: Ar) /H2r^^:*"';^*^^ffl-t'i)7'^x 

o 

[0 0 3 5] 

±fS<7):ff|^:;6-f>>&^ p?l^«®2 0 4 3=^3 0 0 m<7)^®ff^)K^iE 

ED 1 3-^^hl>i^^L><D'^^i 4 4 2 n m 1 1"^ W-fe^^^M^ tL/jo fl^^:;^^ 
^ h ;K7)#'(iSiIi§(i 1205';j^Vi^h n ^.-j^';!/ h (M^ii. : m e V) T'^ofzo — 

iise^^«^Jt^fiJfflLTiiJ5g:^tL;5>«sl'^-;umfr<7)^y7^ (c h i p) 

-r<7)#J^(± 7 ^ ;^ >7"~^ (mcd) -e^oTtio tfz. pf^:^-< y^mW.2 0 

4 ^iEiiA^>jS7i>^^#tc/h$v^p?f^'; ^'fbifl^e 2 0 3 K^m^^xwiif^mmt l 

^flit 2 0 5 OH&^ffi-ei^— i: o fco 
[0 0 3 6] 

t fz. f&ssfi^jto p ?F^«; yimmmm^am 203 tc^^ii^-^r p f^ms 2 0 

4 ^l^tt^lt^i; L7t:/ia6. ^Bfrfi^^^WEE^B; (local breakdow 
n) ^E,i6^tL^;ii-o7t:o ^^(Dfzub. M:^|6]m-it* 2 0 m A <h L/cl^<^jiS:;^[^« 

JE (Bfiw. vf) ^msYtL. my3\^mm^ 1 0 ju A t Lfzm<^m:ff\^m& ( 

V r) {i8 vmJii:i-^^^f^gm#tt<7)LED 1 2 tt/co 
[0 0 3 7] 
[^H^O?*^] 
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tLXm¥^Bnmt^^m-^^-cmif:hmmmf&tLfz<D-^\ as-grown 
[0 0 3 8] 

y ^mmt^-hmf^-ri>^ttLfz<7)x\ m^mmmm^nu 
Kmm^ixfz^^mm^mmi^mnx^ ^fzi6. M^^mytmm<7)') y^mm^^ 

[mi] 
m2] 

[03] 

HI 2 L T'c L E D <7)^^^ffilil-e^b -i) o 

1 0. 1 2-LED 

11.13 -aemit^ 
1 0 1 "-n-^^BW^ 
1 0 2—i^^^^y rm 

1 0 3 -IT-^mtit^Tfe^ 
10 3a 

10 3b —nMrn 

1 0 4-±g|5i?9 '7 Ym 
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1 0 5'-i>M^-^ r^mm 

2 0 3 ••• p :^<i:ifl^±si5^ ^ y vm 

2 0 4 a —JSMMM 

2 0 4 b-pff^:t-^ -^i^mfe 

2 0 4 c (A u) ® 

2 0 b-'^m\Z^WL^iLfz^it%^ 

2 0 6-nf^m=g 
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